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© Two stage joint prosthesis. 



v^/ a ;oint crostnesis ;nc;uaing two articular pans is 
r— characterised in that at least one of said articular 
Mparts comprises at least one first stage component 
^and at least one second stage component for im- 
OQ plantation at a first stage operation and a second 
©stage operation respectively, said first stage compo- 
ggnent or components consisting of a surgically inser- 
© table structure of appropnate shape ana strength to 
CO receive eventually at least one second stage ccmoo- 
Qnenr tnus creating a. composite with sufficient 

strength and fixation to the bones remaining adjacent 
m tne replaced by the prosthesis to take the oiace 

3f :he natural elements of :he joint being reDiaced. 

:he rrrst stage component or components ; nciucing 



connection means designee to cooperate with con- 
nection means of a second stage component, the 
second stage component forming or. supporting at 
least in part, a bearing surface of the joint pros- 
thesis, and designed so as to be disconnectable as 
an initial stage of a revision procedure. Hip joint 
prostheses and methods of total hip arthroplasty are 
specifically disclosed. 
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TWO STAGE JOINT PROSTHESIS 



The eraser: invention relates to a two stags 
joint prosthesis and has been developed particu- 
larly for use in total hip arthroplasty. As will be 
clear from the following description, however, the 
invention is net limited to this particular application. 
Nevertheless, the invention will ce cescribed with 
particular reference to total hip replacement so that 
the nature of the invention can. be clearly under- 
stood. 

Total hip replacement was initially reser/ed for 
elderly patients with severely debilitating disease. 
However, the relative success of the operation has 
lead to its gradual extension to less severely dis- 
eased patients and to younger patients. With the 
extension of the operation to such more active 
patients, a major problem now exists in the use of 
this operation for younger and more physically 
active and sometimes uncooperative or obese pa- 
tients. 

In total hip arthroplasty, the acetabular socket 
is replaced by a cup of appropriate material and 
the head and neck of the femur are replaced by an 
artificial neck and head which articulates within the 
cup. Both the cup and the artificial neck must be 
connected to the bone which remains after the 
diseased components which are to be replaced 
have been removed. One" form of total hip arth- 
roplasty which has been used extensively for ar- 
ound twenty years involves cementing the artificial 
components to the remaining bone structure. 

Total hip replacement prostheses, pioneered 
by J. Charnley, have been produced by numerous 
manufacturers and the components commonly 
available include an ultra high molecular weight 

..,^;^u ...;iu tu„ - — -ru^ — i 

stems vary slightly in size and shape and the non 
metallic cup may be metal backed in oraer to 
.•mcrcve -is connection to the bane remaining after 
excision of the diseased area /vhich the artificial 
structure is to replace. Under most common 
present practice, both the cup ana the stem are 
"fixec" to their respective acetabular and femoral 
bones by self curing polymeihyl meth aery late ce- 
ment. 

The major problems with cemented total hip 
arthroolasty arise at the cement-bone Interface. 
Tnus. wniist the cement provides instant rigidity 
ana allows pain -ree weignt bearing soon after the 
wound ~eals, oosening at the cone-cement- pros- 
thesis nterface mainly of the ; emoral ccmconent) 
acDears to oe nevitacte and ;n anything from two 
years 'in a ooorly cerfcrmea ; molantation) onwards. 



may !ead to micro movements, to a return of pair 
to the patient and to the necessity for revision of 
the replacement surgery. The indications from long 
time review studies available to date are that, de- 
s spite the use of better bone preparation and ce- 
ment techniques, the required revision rate is in- 
creasing as the number of younger and more ac- 
tive patients also increases. 

The results of revisional surgery are much 
w poorer than for primary surgery. In addition, re- 
visional surgery has a number of substantial 
hazards such as blood loss, risk of infection and 
technical failure. Accordingly, cement free systems 
are being increasingly used in the hope that elimi- 
75 nation of cement will permit great longevity. The 
most advanced of the cement free (cementless) 
prostheses, which are still in the stage of experi- 
mental application, use the combined effect of two 
techniques of fixation to the bone instead of ce- 
20 ment bonding. 

The first technique requires that the surface of 
the stem of the femoral component and the outer 
face of the acetabular component are manufactured 
partly smooth and partly rdughened. The smocth 
25 portion of the stem provides maximal filling of the 
medullary cavity in order to provide . solid initial 
fixation to cortical or juxa-cortical cancellous bone 
while the roughened portion of the stem and that of 
acetabular component facilitate bone ingrowth into 
30 roughenings on the implant surface. Various meth- 
ods for roughening the implant surface are known 
including macro interlock, porous coated surfaces 
achieved by sintering multiple layers of small round 
cast chrome cobalt spheres to the base stem and 
35 metallurgical bending of titanium alloy fibres to 

'(Vncn jmpisnTinG 3 Li en devices, tnar a suostantiai 
time interval of m i n i m ai stress at the prosthesis to 
the bone contact be allowed in order to promote 

to the rapid ingrowth of cancellous bone tissue. The 
■after is essential for good stress transfer :rom the 
implant to the bone. 

The second technique relies on an immediate 
rigid press fit of the components by appropriate 

45 preparation of the femoral medullary cavity with 
graduated rasps and of the acetabular socket with 
graduated reamers. Other modifications such as 
the provision of a stabilizing horizontal platform 
(collar) for maintaining contact with cortical bone 

50 for :he femoral component and an outer surface 
with a self-taDping thread f or the acetabular com- 
ponent are also employed. 

fn a wice number of ^ases. :hicn pain foiiows 
cement free hio replacement and is thcught x> oe 
cue to failure of aoecuate oone ingrowth fixation or 
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cf franK micro cr macro !ccseress. However, the 
success cf cement free hip reciacements Is still 
very .imitac arc. as incicated accve. is dependent 
upon allowing an acequate time interval cf minimai 
bene stress after the cceraricn has teen per- 
formed. 

Seme research indicates that the period cf time 
for ingrowth could be as long as a numcer of 
months and the level of stresses which could affect 
the ingrowth is as little as the stress which cccurs 
wnen a prostrate patient moves his hip to change 
its position. 

There also is another factor contributing to the 
rate of loosening the prosthesis components in 
their respective bone structures. A human hip joint 
includes in itself a substantial layer of cartilage 
between the acetabular socket bone and the bone 
of the head of the femur. The cartilage layer (being 
at the loaded zone about 4mm thick) provides low 
friction articulation of the joint but also presents an 
elastic dividing medium between bone components 
of the joint, serving as shock-absorber and damp- 
ing peak loads at the joint. 

Commonly available total hip replacement 
prostheses lack such an elastic element and pro- 
vide, especially those with a ceramic acetabular 
cup, a much stiff er artificial joint than a natural one. 
Thus more severe peak loads act on all the parts 
and components of the prosthesis. These peak 
loads may be considerably high for physically ac- 
tive patients and significantly contribute to loosen- 
ing of any component of both cemented and 
cementless prostheses. 

It is therefore an object of the present invention 
to provide a prosthesis which will permit cement 
free joint replacement having substantial improve- 
ments over the protheses currently in use. Cir- 
cumstances sometimes not related to the perfor- 
rnr,nc3 or an mc^rreo prosthesis tee? acescent, etc > 
or natural wear of "he elements nf fncticnai 
couple, can cause the necessity for revisionai sur- 
gery. It is also an object of the present invention to 
provide a prostheses which has substantial im- 
provements in -evfsion procedure over those cur- 
rently in use. 

Accordingly, the present invention provides in 
one aspect, a joint prosthesis including two articu- 
lar parts, characterised in that at 'east one of said 
anicuiar pans comprises at ieast one first stage 
component and at least one second stage compo- 
nent for implantation at a first stage operation and 
a second stage operation resoectively, said nrst 
stage component or components consisting of a 
surgically ; nsenaDle structure of aopropriate shaoe 
and strength ;o receive eventually at least one 
secona stage component thus creating a ccmoos- 
ite with sufficient strength ana ; ixation to the bones 
remaining adjacent the joint reoiaced by the oros- 



thesis to ;ake the piace cf the natural elements of 
the joint being replaced, the first stage component 
cr components including connection means de- 
signed to cccperate with ccnr.ec:icn means of a 
5 second stage comccnent, the second stage com- 
ponent forming or supporting at ieast in parr, a 
bearing surface of the joint prosthesis, and de- 
signed so as to be disconnecrable as an initial 
stage of a revision procedure. 
to More specifically, this aspect of the invention 

provides a hip joint prosthesis including femoral 
and acetabular.articuiar parts characterised in that 
the femorai part comprises three first stage compo- 
nents for implantation at a first stage operation. 
is namely a shaft component for insertion in the med- 
ullary cavity of the femoral shaft, a neck compo- 
nent for insertion below the femoral head trans- 
verse to the femoral shaft and shaped to lie within 
a projected tubular surface, and an insert of the 
20 neck component turnable within the neck compo- 
nent so that a support portion thereof lies outside 
said projected tubular surface, and a second stage 
component for implantation at a second stage op- 
eration, comprising portions complementing the 
25 first stage shaft and neck components so as to be 
supported by the said first stage components and 
further including a head to articulate with the ace- 
tabular part. 

In another aspect, the present invention also 

30 provides a method of total hip arthroplasty charac- 
terised in that the method includes a first stage 
operation wherein a blind hole which is directed 
supero-medially towards the femoral head and en- 
ters the femoral neck within the medulla of the 

35 neck is bored in the lateral cortex below the origin 
of the greater trochanter immediately superior to 
the inferior cortical bone of the neck and a second 
blind hole directed downwards to coincide with the 
CB n "cU iirt e o* t r, B m 60. u"ary cavry or rn e superior 

•*o part of fhe femoral <?hsft •>$ borer* from the sunarior 
aspect of the femur next to the top of the greater 
trochanter, a first stage shaft prosthetic component 
of substantially tubular form is inserted through the 
downward borehole **or a credetermined distance 

-J5 into the femorai shaft below the level of the neck of 
the femur and secured in the shaft, a first stage 
neck prosthetic component shaped to lie within a 
projected tubular surface and having an insert of 
the said necK component confined within the pro- 

50 jected tubular surface of said neck comoonent is 
inserted and secured into the superior part of the 
'emur through the suDero-medtal borenoie: the in- 
sert of the neck comoonent '-s turned to a maxi- 
mum support position n which a support oortion of 

55 said : nsert .ies outside the projected :ucuiar sur- 
*'ace of the first stage iecK ccmconent. .integration 
3f bone tissue with the nserec 'irst stage ccmoo- 
nents s allowed, and a seconc stage ooeration s 
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than psrfcrrrsc zcrrzrsir.z rerr.cvrtg :'re : emcrai 
: "eac arc -ccer oar* cf :r.e sheerer ~bck :c expose 
the ; :rs: stage ~ec.< zzr.zcrer.t arc :f?e medullary 
cavity :rerecy croviclng a .vircc-v : cr Insertion cf a 
seccrc stage prosthetic cempenert having a cear- 
irg surface :o 'eciace the femcrai read arc inciuo- 
irg portions complementing the firs: stage snaft 
and recK components so that the second stage 
component is supecrtacie by the first stage com- 
ponents, and inserting the seccra stage compo- 
nent tc !ts supported ocsiticn. 

Another method aspect of the invention con- 
sists of a method of total hip arthroplasty charac- 
terised in that the methed induces a first stage 
operation wherein a blind hele which is directed 
supero-medially towards the femoral head and en- 
ters the femoral neck within the medulla of the 
neck is bored from the superior aspect of the 
femur next to the top of the greater trochanter, a 
first stage neck prosthetic component shaped to lie 
within a projected tubular surface and having an 
insert of the said neck componenr confined within 
the projected tubular surface of said neck compo- 
nent is inserted and secured into the superior part 
of the femur through the said hole, the insert of the 
neck component is turned to a maximum support 
position in which a support portion of said insert 
lies outside the projected tubular surface of the first 
stage neck component, integration of bone tissue 
with the inserted first stage component is allowed, 
and a second stage operation is then performed 
comprising removing the femoral head and upper 
part of the superior neck, boring a blind hole down- 
wards along the central line of the medullary cavity 
of the superior part of the femoral shaft, inserting a 
first stage shaft prosthetic component of substan- 
tially tubular form through the downward borehole 
for a predetermined distance into the femora! shift 
below the level of the neck cf the femur and 

an art. and inserting to its supporter! position a 
second stage prosthetic component saving a bear- 
ing surface to replace the femoral head and includ- 
ing ; nciuoing portions complementing the first 
stace shaft and neck ccmccnents sc that the sec- 
ond stage component is supportable by the first 
stage comDonents. 

As indicated, one aspect of the present inven- 
tion orovides a joint prosthesis including two articu- 
! ar parts, at least one of wnich articular parts com- 
prises at 'east two comDonents or sets of compo- 
nents wnich are adaoted to be implanted ;n a 
patient in two separate stages or procedures 
icceraiicns), that : s at aocropnateiy spaced times, 
ana -vnicn are referred :o herein as f irst stage 
oomccnents and second stage comDonents. At 
!east one **irst stage :omccnent :s cesignea to oe 
imctanted cefcre insertion of and attachment there- 



to cf at 'east cne second stage ccmccnent tc form 
essentially a single structural impiant at an accrc- 
pnate inter/ al after im plantation of the nrst stage 
compcnent(s). 
s Each first stage component consists of a surgi- 

cally insertable structure of appropriate shape and 
strength to receive eventually the second stage 
component(s) creating a composite with sufficient 
strength and fixation to the remaining bones to take 
70 the place of the natural elements of the joint being 
replaced. The shape and the size and also the 
location and the way of implantation of the first 
stage component(s) are designed in such a way 
that the bones and the other related tissues of the 
is joint retain their ability to function as normal after 
first stage component implantation and the recu- 
peration after the surgical intervention for a pro- 
longed period of time is assured. First stage com- 
ponents are also designed in such a way as not to 
20 participate in the load carrying function of the 
bones of the joint, so that no stresses are induced 
in the component-to-bone fixation area during nor- 
mal physical activity. 

First stage components are preferably formed 
25 of titanium or can be titanium coated, or alter- 
natively may be formed of any biocompatible ma- 
terial which has sufficient strength for its proposed 
use and is not antagonistic to bone and related 
tissues. First stage components are preferably 
30 formed with a threaded or otherwise roughened 
bone contact surface to assist initial fixation. 

Reseach in the field of dental prostheses has 
shown that pure titanium implants, due to the 
chemical properties of the metal, become bio- 
35 chemically integrated with residual bone, which 
feature herein will be referred to as 
"osteointegration". It is anticipated that first stage 
components of the present invention, when being 
made of titanium or being titanium coated, have the 

■ - ~ »~ ' " - x, .■> - j. _ — n 

As was mentioned above, a desirable prerequi- 
site curiuiiioii fur bone irtgrowi.ii into an impianted 
prosthesis is the minimum of stress on bone-to- 
impiant interface for a prolonged period of time. 
The same is true for the cstecintegraticn process, 
which takes place best in the absence of this kind 
of stress. 

First stage components include connection 
means which is designed to coooerate with con- 
so necticn means on second stage components. The 
connection means on a first stage component may, 
for example, consist of a recess, optionally thread- 
ed, within which- a post forming the connection 
means of a second stage component may be 
55 closely inserted. 

Second stage ccmconents of the ; nvention are 
also surgically msertaoie and made of a cio-com- 
patibie material of sufficient strength, creferacly of 
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a titanium zr a ceca.t- er: re mi urn alley, arc at 'east 
ene second stage ccmpcr.en: : s acaptec to func- 
tion witn a ; irs: stage component n the place of the 
natural ccrr.ccnents which they are to reciace. As 
mentioned above, at east ere second stage ecrn- 
ccrent nas connection means complementing 
those cf a first stage component. As the second 
stage ccmccnent is to form or suDport, at 'east in 
pan, a bearing surface of a replacement joint, it will 
be formed from, fitted with or surfaced .vith a wear 
resistant material, for example those types cf ma- 
terial already used in joint replacement prostheses. 
The second stage component in the prosthesis of 
the invention is thus adaptea to cooperate in use 
with, a mating replacement anatomical structure in 
the total joint which is to be replaced. 

At least one second stage component of the 
invention preferably includes a shock-absorbing in- 
sert which is preferably placed between two inter- 
fockable elements of the component and is com- 
pressed and locked in when the components are 
assembled in such a way as to distance them and 
to eliminate their direct contact under load. Alter- 
natively, the shock-absorbing insert can be situated 
between the first stage component and the second 
stage component, being locked in and compressed 
when those components are connected. The 
shock-abscrbing insert may be of a ring- or a cup- 
like shape and can be formed of a resilient biocom- 
patible material such as silicone polymer. 

The second stage component and the connec- 
tion means are designed in such a way as to be 
disconnectable without undue effort if revision pro- 
cedure becomes necessary and to allow the sec- 
ond stage component(s) to be replaced at revision 
with identical or similar component(s). 

For some joints, it may not be possible for one 
of the two articular parts of the prosthesis to be 
inserted zz z rirst utcic.'s cr^* pr./ ~< > v ^ 
'rt z n : c crectncsic, the 3 r> ?.nCi aiiiiiL^nic— i sxruc° 
tion of the acetsnmpr region of rho pelvis coos not 
give access and bone volume sufficient for insert- 
ing first stage components, which will oroviae the 
required base for the second stage ccrr.ccnents 
but not obstruct the continuing function of ;ne joint, 
before the second stage operation. Accordingly the 
acetabular part of the hip joint is not replaced in 
both the first and the second procedures, but in the 
second procedure only. Therefore, according to 
present invention, one of articular parts of the pros- so 
thesis may not include any first stage component- 
is), but consist of second stage component's) only. 
The :errn discrete second stage ccmoonent(s) is 
used herein to refer to the secona stage 
comccnentfsj mentioned aocve and : nsenea :n- 55 
aecencently of any first stage components n the 
same artcuiar cart. Any discrete seccna stage 
component :s nsertec at the secona stage ooera- 



ticn with the second stage comccnentfs) of the 
ether articular part ,'whicn ccmciement the **:rst 
stage cempenentfs) of the ether aracuiar part of the 
prosthesis which has been in the patient's body 
s since first stage operation). 

Any discrete second stage compenent consists 
of two relatively different elements or groups of 
elements. In this embodiment, a first element or 
group cf elements is of the nature described 
to above, that is it is designea to perform the ana- 
tomical function of the part cf the joint it replaces. 
Thus the first element or grcup of elements may 
be adapted for load bearing and articulation and 
the term functional second stage ccmponent(s) is 
75 used herein to refer the such eiement(s).. 

Functional second stage components may be 
subjected to replacement at revision procedure 
with a similar element-group of elements specially 
designed for the purpose and herein referred to as 
20 revision stage cornpanent(s). 

A second element or group of elements ac- 
cording to this aspect of the invention are designed 
to be inserted into the same bone structure as the 
first element or group of elements, but is designed 
25 and inserted in such a way as not to affect the 
normal performance of the prosthesis and not to 
participate in the load carrying function of the 
bones of the joint and of the prosthesis, so that no 
stresses are induced in the element-to-bone fix- 
so ation area during normal physical activity. For rea- 
sons which will be apparent from the following 
description, the second element or group of ele- 
ments is referred to herein as anchoring second 
stage component(s). 
35 Any anchoring second stage component is 

preferably formed of titanium or of titanium alloy or 
can be titanium coated. Each anchoring second 
stage component includes connection means which 
:c zzz;zr>zc -c CjOucjaw .vuh ^cnriGCticn means q* 
-g tne revision stage component! s> if ano artor any 
revision staye component is implanted. 

Any anchoring second stage component may, 
for example, consist of a substantially cylindrical 
insert threaded outside and having a recess, op- 
tionally threaded, within wnicn an anchoring screw 
or pin may be inserted. 

Any revision stage comoonent which also con- 
stitutes part of this aspect of the present invention 
is in design identical to above oescnoed functional 
second stage components) with the exception that 
a revision stage comoonent includes connection 
means complimenting those of the second stage 
anchoring ccmponent(s) and can be designed larg- 
er in dimensions allowing additional cone trimming 
at the revision procedure. The connection means of 
the revision stage comoonent(s) preferacly com- 
prise ancnenng screws or 01ns. 

n order to assist a 'unher -nderstancing of the 



5 



BP 0 308 081 Al io 



eraser: "r.ver.ticr, the acp icaticn zt the rvemicn ;c 
a tctai hie *eciacement .vj I be tescntec cetcw ; n 
seme eetail. it Is tc ce understood that the *ci low- 
ing descrctien 'ecresents a preferred emcccimant 
cmy cf the cresent invention arc is given by way 5 
cf illustration, ret limitation. 

A joint prosthesis aceercing tc the present in- 
vention cesigned for human total hip replacement 
comprises two articular parrs - femoral and ace- 
tabular. The femoral part zr the prosthesis prefer- w 
ably deludes three firs: stage components - the 
shaft component, the neck component and the 
insert cf the neck component; and an integral or 
composite second stage component. To insert the 
first stage components, an initial (first stage) opera- rs 
tion is performed which ccmprises (i) boring a blind 
hole in the lateral cortex beiow the origin of the 
greater trochanter which is directed supero-me- 
diaily towards the femoral head and enters the 
femoral neck within the medulla of the neck imme- 20 
diateiy superior to the inferior ccrticai cone of the 
neck (precise direction of the hole both antero- 
posterior and supero-inferiorly can be facilitated 
by using a guide wire and x-ray image intensifying 
equipment) and (ii) boring a blind hole from the 25 
superior aspect of the femur (next to top of the 
greater trochanter) directed downwards to coincide 
with the central line of the medullary cavity of the 
superior part of the femoral shaft. 

A first stage shaft component of substantially 30 
tubular form is inserted through the downward 
borehole for a predetermined distance into the fem- 
oral shaft below the level of the neck of the femur 
and secured in the shaft. A first stage neck compo- 
nent having a cylindrical or a tapered outer surface as 
and an insert of the neck component confined 
within this outer surface is inserted and secured 
into the superior part of the femur through the 
supero-mediai borehole with the insert of the neck 
component cemg prone r.y ~;<y <~c g . ai-ic on. — -+u 
tno snart ana the neck inserted components nave 
he I lev iuteifiai puiliunb which may be fiiied witn a 
biocompatible piastic material to prevent the in- 
gress of tissue in the period of time to performing 
the second stago of :ho oceranon. The medullary 
femoral cavity between the components may also 
be fiiied with biocompatible plastic material. 

Following implantation of the first stage compo- 
nents, the incisions required for their insertion are 
closed. As the hip joint itself has not been opened, sq 
the patient may continue physical activity until such 
time as the second stage of the replacement op- 
eration is cerformed. 

After 'mpiantation of the first stage compo- 
nents, osteointegration of bone tissue with the ex- 55 
tenor cf the imclantea components will occur and 
can be demonstrated by racictcgical and clinical 
methecs. When -ntegratton of the bone tissue is 



judged to be sufficient the second stage cf the 
operation is performed. The femoral head and jp- 
per part of the superior neck are removed to ex- 
pose the first stage neck component and the med- 
ullary cavity and to provide a natural window for 
insertion of a second stage component. Prior to 
insertion of the second stage component, any filler 
is removed from the interior of the first stage 
components and the medullary cavity is enlarged if 
necessary. 

The second stage component includes portions 
complementing the first stage snaft and neck com- 
ponents so that the second stage component is 
supported by the first stage components. The sec- 
ond stage component may be formed with a con- 
nectabie head to articulate with an acetabular com- 
ponent, or the head may form an integral part of 
the second component. After inserting the second 
stage component, it is preferably secured to the 
femur by means of anchoring screws. 

The above described methco of two stage im- 
plantation of the prosthesis is supposed to be the 
most common one. However, due to medical or 
other reasons, an alternative method of implanta- 
tion of the prosthesis can be employed, and the 
decision as to which method to use is that of the 
surgeon. 

In the proposed alternative method of implanta- 
tion of the prosthesis, the first stage neck compo- 
nent, together with the insert of the neck compo- 
nent only are actually inserted at the first stage 
operation in the prepared supero-mediai borehole. 
No downward hole from the superior aspect of the 
femur is bored, and no insertion of the first stage 
shaft component takes place, at the first stage 
operation. 

After the period of time allowed for osteointeg- 
ration of the first stage neck component and its 
insert, che second stage of the ooerarcn : s cer- 
vcrmcd. 

At rno second stage operation the femcai head 
and upper part of superior neck are removed and a 
blind hole is bored downwards along the central 
line of the medullary cavity of the superior part of 
the femorai shaft in a manner very similar to that 
described above. 

As a continuation of the second stage opera- 
tion by the alternative method, the first stage shaft 
component is inserted through the downward 
borehole for a preaetermined distance into the fem- 
oral shaft in a manner described aoove. 

The second stage component is inserted into 
the osteointegrated first stage ^eck eomocnent and 
into the first stage snaft comoonent immediately 
after insertion of the first stage shaft comoonent. 

This alternative method of the orcsthesis Im- 
plantation nas certain advantages as 1 significantly 
simplifies ana reduces tne scaie zi the first stage 
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operation, .saving the second stage operation 
mcstiy of the same complexity. 

The shcrtcoming of the alternative method of 
implantation is the lack of a stress-free cstecinteg- 
raticn process :*cr the firs: stage shaft comccnent 5 
^'because zi ts inserting ax the seccnc stage opera- 
tion). The first stage shaft component may be 
sccjectea to Icacing stresses from the moment of 
its implantation. However, the snaft component 
may be very firmly secured against the 'oatis act- w 
ing on it in the medullary cavity of the femcrai snaft 
by mechanical means, for example, by selftapping 
it into cortical bone. 

The acetabular part of the total hip joint pros- 
thesis can be inserted in a conventional manner at 15 
the second stage of the operation as it presently 
appears that this component of a total hip joint 
prosthesis causes very much less of a problem 
than does the femoral component. 

The acetabular part preferably comprises an 20 
acetabular ring formed of metal of a sufficient 
strength, preferably of a titanium or a cobalt-chro- 
mium alloy, an acetabular cup formed of a low- 
friction material, preferably of UHMW polyethylene 
or aluminum oxide ceramics, and. in accordance 25 
with a preferred form of this invention, a shock- - 
absorbing insert made of bio-compatible resilient 
material such as silicone polymer. Both the ace- 
tabular ring and the acetabular cup have a locking 
arrangement between them mutually locating them 30 
and preventing them from angular displacement 
and from moving apart one from another, but (in 
the preferred embodiment which includes the 
shock-absorbing insert) allowing their movement 
one toward another. Preferably the shock-absorbing 35 
insert is locked and compressed between the ace- 
tabular ring and cup transferring load from one to 
another. 

acetabular cart are hciiow soiids of revolution and -0 
Ihtf external surface of tne acetaouiar ring cor- 
responds to the surface of the cavity reamed in the 
acetabular bone, while the internal surface of the 
acstaouiar cuo corresponds to the spherical sur- 
face of the femoral component nead. The snook- 45 
absorbing insert is of a complementary design with 
its outer surface corresponding to the internal sur- 
face of the acetabular ring while the internal sur- 
face of the shock-absorbing insert corresponds to 
the external surface of the acetabular cud. so 

It shouia be clearly understood that in some 
oases the femoral oart of the invention may be 
used with an acetaouiar part not including this 
snock-abscroing insert and comprising the ace- 
taouiar 'ing ma acetaouiar cuo or ccmorising the 55 
acetabular cud only, and that does not significantly 
dimimsn the advantages of ;he primary invention. 

The acetabular part preferaDly comprises also 



a number of anchoring inserts mace of titanium or 
of titanium ailcy or titanium coated. Each of these 
inserts has a hcilcw internal portion which may be 
fiiled with a bic-companbie plastic material to pre- 
vent the ingress of tissues. The anchoring inserts, 
when usee, are imbedded into the acetaouiar bene 
structure after the final preparation of the acetabu- 
lar ring seat until they are levei or deeper than the 
seat surface. The rest of the acetabular 
compcnent(s) is inserted after and over the anchor- 
ing inserts in such a way as not to be sucported by 
or connected to inserts, but may be secured by 
separate means such as bone screws. By following 
this technique at the second stage of the primary 
operation the basis for successful revision of the 
acetabular component(s) is established. 

At revision operation, should it become neces- 
sary, not only the acetabular cup and the shock- 
absorbing insert can be replaced, but the acetabu- 
lar ring aiso. The replacement acetabular ring may 
be secured, unlike the original one. with connection 
means to the anchoring inserts implanted at the 
primary operation and osteo in teg rated into ace- 
tabular bone. 

To further illustrate the present invention, refer- 
ence is now made to the accompanying drawings 
showing one preferred form each of components 
for a femoral prosthesis part and for an acetabular 
prosthesis part respectively. It is to be appreciated 
that the illustrated prosthesis has been designed 
for optimum performance and that various features 
are merely preferred to achieve this optimum. Such 
features may be varied without departing from the 
present invention. It is also stressed that the illus- 
trated prostheses represent only presently pre- 
ferred embodiments of the invention and are not to 
be taken as limiting the scope of the invention 
broadly described herein. 

in rng 0 r 5Winn? ; '■qu~~S * tO 5 SHOW ihe fem- 
oral articu<ar part of 'he prosthesis, "gures 5 and 7 
show acetabular articular part of the prosthesis. In 
particular: 

Rg. 1A is a plan view of a first stage neck 
component; 

Figs. 1B to 1E are elevation views of the 
component of Fig. 1A; 

Fig. 1 F is a section view on the line IF-lF of 
Fig. IB: 

Fig. 2A is a plan view of an insert for the first 
stage neck component of Figs, l A to iF. 

Figs. 2B to 2E are elevation views of the 
insert of Fg. 2A: 

Fig. 3A is an elevation view of a "irst stage 
shaft comconent: 

Fig. 3B is a plan view zf the component zf 
Fig. 3A: 

Fig. 3C is a section view on the :ine ;IIC-m'IC 
of Fg. 3A: 
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Fig. 4A is a frcnt elevation cf a second stage 
ccmpcrent; 

Fg. 48 arc -AD are cian anc inverted plan 
views cf the component of Fg. 4A: 

Fig. 4C and 45 are cppcsite sice eievaticns 5 
of the component of Fg. 4A; 

Fg. 5A is a frcnt view cf the fuil remoral 
articular part of the prosthesis in position in the left 
femur as viewed from the rear of the body and 
including ail the components of Figs. 1 to 4; ?o 

Fig. 5S is a (eft hand side view correspond- 
ing to Fig. 5A; 

Fig. 5C is a top view corresponding to Fig. 

5A; 

Fig. 5D is a rear view corresccnding to Fig. 75 

5A; 

Fg. 55 is. a bottom view corresponding to 
Fig. 5A; 

Fg. 5F is a right hand side view correspond- 
ing to Fg, 5A; 20 

Fg. 6 is a cross section of an assembled 
acetabular part of the prosthesis as inserted in an 
initial acetabular replacement operation; and 

Fg. 7 is a cross section of an assembled 
acetabular part of the prosthesis as inserted in a 25 
revision operation. 

The first stage neck component of Fig. 1 is 
designed for implantation, as shown on Figs. 5 and 
6, from below the greaier trochanter and through 30 
the neck of the femur up to the femoral head and 
is thus referred to below as a subtrochantero-cer- 
vicai bar or STC bar. The STC bar is preferably 
made of titanium or titanium coated. 

The subtrochantero-cervicai bar 1 (See aiso 35 
Figs. 5 and 6) is of generally cylindrical or tapered 
form and is located latero-mediaily, infero-superi- 
cr!y at an angle less than that of the femoral neck 2 
to the femoral shaft 3. The STC bar 1 is inserted 
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inferior cervical cortical bone 5. 

Tne anteversion angie of the STC bar 1 when 
pcsiticnec inside the bora ;s greater than that of 45 
the femoral neck 2, wnicn facilitates a more central 
STC bar location in the proximal femur. 

. Tne STC bar 1 (see Fig. 1) has an external 
thread 6 which facilitates anchoring of the STC bar 
t in bone and a socket 7 at its 'aterai end which so 
allows it to be screwed into the bone. Threads 6 
are ! eft-handed if bar 1 is to be inserted in a left 
femur, rignt-handed if bar 1 is to be inserted into a 
right : omur. The STC bar has a posterior recess 3 
in its middle part which ts directed vertically ana an 55 
axtal recess 9 in the cervical end of the STC bar 
cpeneo suoenorly and running from the posterior 
recess 3 medially. The anteversion angle of the 



icng axis of the posterior recess 8 and that cf the 
axial recess 9 when the STC bar is positioned 
inside the bone is equal to or greater than that cf 
the femoral neck. 

The supero-mecial part of STC bar is machin- 
ed off leaving a spheroidal seat 101. The STC bar 
1 also has a bcre 10 running from its lateral end 
and entering the posterior recess 8 with a part- 
spherical seat 102 at its entry point. The direction 
of the bcre 10 is postero-inferiorly, from the supe- 
rior lateral part of the STC bar 1. 

Tne bore 10 houses a supportive insert 11 (Fig. 
2) , The supportive insert 11, which is preferably 
made of titanium or titanium coated has a shallow 
hook-shaped body 12 including part-spherical 
shoulder end 115 next to a protruding cylindrical 
stem 13. Stem 13 is directed at an angie to the 
body 12 and has a socket at its free end. The 
entire body of the supportive insert 1 1 is confined 
within a surface of revolution which has its axis 
coinciding with that of the stem 13. Insert 11 is 
adapted to be rotatably located in the bore 10. 

The angle of the bore 10 (Fig 1) and the shape 
of the insert 1 1 (Fg. 2) allows the tatter to have two 
extreme positions: an internal one, in which the 
insert 1 1 does not protrude beyond the contours of 
the STC bar 1 and an external one, in which the 
insert 1 1 is maximally protruding outside of the 
STC bar. 

Tne internal and external positions of the insert 
11 are reached by rotating the stem 13 within bore 
10 (see Fig. 1 and 2). At the internal position, the 
hook-shaped body 12 of insert 11 is contained 
within the posterior recess 8 of the STC bar 1 and 
does not extend outwardly beyond the projected 
external surface of the bar. Bar 1 can thus be 
readily inserted through the open end of the bore 
located immediately below the greater trochanter 
when insert 11 is in its internal position. 



insert! on of the STC bar, a speciai cavity 105 (see 
Figs. 3 and G) is carved from inside the bore 
through its wall into surrounding bone with a dedi- 
cated tooi. This cavity is located postero-inferiorly 
to the bcre beneath the greater trochanter close to 
the lateral cortical bone 106 and is cut to ac- 
comodate the insert 1 1 in its external position. After 
insertion of bar 1 with insert 1 1 in its internal 
position, stem 13 of insert 11 is rotated within bore 
10 and the insert is turned to its external position 
as shown on Figs. 5 and 6. Insert 1 1 has an 
external thread 15 at its cylindrical surface which 
cuts into the surrounding bone when insert 1 1 is 
turned, after insertion of oar l, to «ts external posi- 
tion. Thread 15 is so directed as to press spherical 
shoulder 115 of the insert 11 into contact with the 
seat 102 'Fig. 1) formed :n the STC bar, when the 
insert 1 1 is rotated to its external position. 
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The hcck-shapec body *2 cf insert 1 1 has a 
concave surface 14 which in the external ccsiticn 
makes a continuation cf :he :a:eral enc rf the 
posterior recess 3 cf the STC bar 1 . 

The first stage shaft ccrr.ccnent 30 'see Fg. 3) 
is inserted most ccmmcniy as part cf the first stage 
cperaticn. or alternatively at the second stage op- 
eration. It is cf tubular shaoe and can be open at 
both ends cr with a closed and shaped bottom end 
and is referred to hereafter as supporting bush 30. 
Supporting bush 30 is inserted through the bore 
directed downwards from ciose to the tip of the 
greater trochanter to provide a diachyseal sucpcrt 
for the second stage component 20. 

Supporting bush 30 has an internal longitudinal 
bore 31. and the outside of the bush 30 has an 
external thread 305 to allow it to be screwed into 
the bone of the femoral shaft. The inferior end 33 
of the support component 30 is tapered to facilitate 
its self-tapping into the bone. The superior end 34 
of the support component 30 has siots 35 for the 
driving tool used :o screw the support component 
30 into the femoral shaft. 

The supporting bush 30 is preferably made of 
titanium or titanium coated and an antiseizing coat- 
ing could be applied to the bare 31 of the support- 
ing bush and/or to the tail part of the second stage 
components. Alternatively, the supporting bush 30 
can be made of material different from and making 
a low-friction couple with the material of the second 
stage component for example, from UHMW poly- 
ethylene or aluminium oxide ceramic. 

The second stage component 20 as shown in 
Fig. 4, includes a main stem 21 which merges with 
a neck 22 to which ball head 23 is connected. The 
upper part of main stem 21 forms collar 24 having 
a part-spheroidal lower facs 25 which rests, in the 
assembled position, on the STC bar 1. The main 

.y.'-ic'^ ^ iuip-ru io pass :hrcugn ir.o ccsior;cr 
recess 3 In STC bar 1 (Fg. 1). Main 3 tern 21 is 
tapered downwardly and is formed at its lower end 
as an ovoid shaped tail 27 adapted to rest within 
suepcrting busn 30 (Fig. 3). 

As iilustratea. the oail nead 23 nas an internal 
Mcrse taper to facilitate a reliable connection with 
the corresponding external taper of the neck 22. 
Ball head 23 is preferably formed separately to 
assist manufacturing procedures but may be in- 
tegral with the remainder of component 20 if de- 
sired. 

Neck 22 has a Morse taper and is directed 
superiorly wnen mam stem 21 is implanted. A 
longitudinal axis of the necx 22 extends at approxi- 
mately 45 degrees to the cngitucinal axis of main 
stem 21. The collar 24 of the main stem is imtted 
suoertorly by a :urved surfaca 2»M which starts at 
the nighest cam of the base of :he neck, tangen- 



tiaily to the surface of the neck. This surface runs 
laterally and turns superiorly ;ust medially to the 
greater trochanter, terming a trochanteric plate 28. 
The trochanteric plate 23 extencs superiorly cut cf 
5 the collar 24, and when in use contacts the medal 
border of the greater trochanter 4 at 403 (Fig. 5 
and 6) which can be trimmed to ensure gcod 
contact with the plate. The outer contour 281 of the 
trochanteric plate 28 in general corresoencs to that 
70 of the greater trochanter with an optional intermedi- 
ate notch 29 for the tendons cf the obturator mus- 
cles, shown in dotted lines at Fig. 4. The trocnan- 
teric plate 28 at its posterior area has at least one 
countersunk hole 282 for a securing cortical screw, 
75 while at the anterior area the trochanter plate has a 
number, but preferably two similar holes 283 for 
securing screws, with all the screws passing lat- 
erally through the substance of the greater trochan- 
ter to reach its lateral cortical bone. 
20 Securing the trochanteric plate 28 to the bone 

assists in distribution of the loads between the 
prosthesis and the remaining structure of the femur 
more similar to natural load distribution, causing 
the greater trochanter 4 (Figs 5 and 6) and its 
25 surrounding structure to carry partially the bending 
component of the load applied to the prosthesis. In 
addition to that, securing the trochanteric plate 28 
to the cortical trochanteric bone structure assists in 
securing the main stem 21 against upwards move- 
30 ment out of STC bar 1 and supporting bush 30- 

The collar 24 is limited interiorly by a spheroi- 
dal surface of the lower face 25 starting next to the 
horizontal diameter 221 of the base of the neck and 
running laterally with a downward slope, meeting 
35 the trochanteric plate 28 and ending laterally to its 
inferior end and forming a rounded, latch-shaped 
projection 241. The seat lOi of the STC bar (Fig. 
1) supports the lower face 25 of the collar 2* of the 
second ot£cjo c g rr< <z g r> g .g t 20 • iG -.ue -g Cj ^ i i u n i l y ot 
-G angular and laterally -medial seif-aiignment cf com- 
ponent 20. Thy anterior 242 ana posterior 243 
borders of the collar 24 generally follow the out- 
lines of the STC bar 1. but are preferably wider by 
the thickness of the cortical Ocne. The anterior ana 
45 posterior borders of the collar 24 biena m use of 
the prosthesis with corresponding borders of the 
cortical bone of the inferior part of the femoral 
neck, which is not removed during the operation, 
while tho top 244 cf the collar 24 is much flatter 
50 than the profile 245 {Figs. 5 and 6) of the femoral 
neck, thus leaving free space (bounded laterally by 
the trochanteric plate 28) for the suoenor border of 
the acetabular cup in full abduction. 

The anterior outline of the collar 24 has at least 
55 one notcn 246 shown just medial to the trochan- 
teric plate 28. This notcn 246 may be usee aione 
or m conjunction with other notches and/cr objec- 
tions not snown. to assist n trie r emoval cf ccmpo- 
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rent 2C. Femcvai cf rcmccnent 2C may be neces- 
sary i; revisrcn of the prosthetic imciant oeccmes 
necessary. !n iris ever:, 't ; s ces;rac;e ic provide 
means such as nctcn 246 wnicn car minimise 
trauma to the patient during 'emcvai cf component 
20 by being engagec with a sceciai tcci wnich 
uses the meciai enc cf the STC car 1 as fulcrum. 

The lateral latch-shaped projection 241 has an 
internal racius 247 blending 't with the aterai side 
of the main stem 21. This radius is sucpcrted by 
the external radius 31 at Pig. 1, blending the top 
part-spheroidal face of the STC bar 1 and the 
lateral extremity of the posterior recess 3 of the 
STC bar. The body of the main stem 21 on hori- 
zontal cross-section is sausace-shaced, corre- 
sponding to the horizontal cross-section of the pos- 
terior recess 3 of the STC bar (Fig. 1). 

The body of the main stem 21 is curved in the 
shape of a half-arch, so that in use the axis of the 
inferior part and the tail is on the long axis of the 
femoral shaft, while the central curve of the supe- 
rior part blends with the axis of the neck. The 
anteroposterior thickness of the concave part 261 
of the middle body portion 26 is smaller than that 
of the rest of the portion, to allow that part of the 
stem to be inserted into the axial recess 9 of the 
STC bar 1 (Fig. 1). The axial recess 9 of the STC 
bar 1 supports the thinner part 261 of the stem 
against rotation about its vertical axis. The surface 
14 of the insert 11 together with the lateral end of 
posterior recess 3 of the STC bar 1 form a concave 
support for the convex lateral side of the main stem 
21 of the second stage component 20. 

In use, the main stem 21 is placed in and 
oriented by the posterior and the axial recesses 8, 
9 of the STC bar 1 , acquiring the anteversion angle 
of the long axis of the posterior recess 3 and of the 
axial recess 9. As this angle is equal to or greater 
than the anteversion angle cf the femoral neck, the 

greater an-eversion sngie cf iho prosthesis may be 
necessary to compensate for ihe effects on the 
position of the main stem 21 due to the anterior 
convexity of the femoral snaft. The taper angle of 
the lateral contour 201 of ;no main stem 21 ;nfen- 
orly is greater than that of the ooposite meaial 
contour to allow for the natural shape of the fem- 
oral shaft and to facilitate insertion and removal of 
the main stem 21 through the window naturally 
formed after the removal of the femoral neck and 
head. 

Most external parts of the inferior surfaces of 
collar 24 which will not in use, be suooorted by 
contact with ;he seat 101 of the STC bar 1 (Fig. 1) 
are oreferaDly e crmea with a roughened or snar- 
oened surface, as by nigh profile knurling, as 
snewn at 248 on Fig. *i. These snarpened surfaces 
/viil enacle :cmoonenr 20 to cut through any resid- 



ual bene which may have been left adjacent STC 
bar 1 and wnicn would otherwise interfere with the 
seating of component 20 cn the bearing surfaces of 
bar i. 

s The iaii 27 (the lowest part cf the main stem 

21) is shacec as an elongated ovoid surface of 
rctaticn which starts as a smaller diameter neck 
and below its largest diameter is tapered down to 
an end. The greatest ciameter of the tail 27 makes 
to a light interference fit with the internal diameter of 
the diaphyseal supporting bush 30 (Fig. 3). This 
way of supporting the tail 27 allows for angular and 
longitudinal disaiignment resulting from deviations 
in placement of both parrs into the bone. 

;s The acetabular articular part of the prosthesis 

is designed for implantation into the lateral wail of 
the pelvis. In particular this part is imbedded into 
the cavity of the acetabulum which is shaped with 
special tools to correspond to the external configu- 

20 ration of the part. 

The acetabular articular part is shown in Figs. 7 
and 3, where Fig. 7 shows the cross section of a 
unitary set of functional and anchoring acetabular 
components for insertion in succession, all at the 

25 second stage of the primary operation, while Fig. 8 
shows the cross section of the revision acetabular 
components for insertion at the revision operation. 

The acetabular part 40 of the prosthesis for 
insertion at primary operation consists of the ace- 

30 tabular ring 41, the shock-absorbing insert 42, the 
acetabular cup 43, and the anchoring inserts 44 
with plugs 45. 

The acetabular ring 41 is a solid of revolution 
and has external surface 41 1 which is semi-sphe- 

35 roidai or tapered or a combination of both. The 
acetabular ring 41 can be annular, as shown in the 
Fig. 7 cross section, or can continue to a closed 
form. 

The external surface 41 1 of the acetabular hng 
is iuc-tcii io jji'Cvide ru:iaciO ?;ucuring ;n t nc oono 
and may oe of porous or rougnened nature to 
assist oone ingrowth, may have antitorsionai pegs 
or alternatively, as shown, it can have an external 
thread, preferably self tapping. As additional means 

45 of securing the ring to the bone, the ring can have 
a numoer of countersunk holes 413 in it for ac- 
comodating retaining screws 415. The medial-in- 
ferior face of the ring 40 is fitted with locking 
means 417 adapted to cooperate with locking 

so means on the acetabular cup 43. 

The internal surface of the ring 41 forms a cavity of 
a preferably semi-sphericai shape to accomodate 
the internal elements of the acetabular part 40. 

The shock-absorbing insert 42 is of semi- 

55 spnericai cup-»ike shape and ts external surface 
corresponos to the nternai surface of the r ing 41 f 
while its internal surface J-21 is preferably of semr- 
spnencal snape with the thicxness of the snccx 
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aescrbing insert being preferably constant or near- 
constant. Ths shcck-abscrbing insert 42 : s formed 
cf resilient material with empnasis en the eiastic 
and energy-cissicaticn prccerties cf the material. 

The acetacuiar cue <3 is of a conventional 
design and has a semiscnericai shape with its 
external surface corresponding tc the interna] sur- 
face 421 of the shcck-abscrbing insert -2. The 
internal surface of the acetabular cup 43 is a part 
of a sphere, corresponding to that cf the ball head 
23 {Fig. 4). 

t he acetabular cup 43 can have a restricting 
collar 431 and a supero-medial projection 433. The 
acetabular cup is fitted with locking means 435 
which interact with the locking means 417 of the 
acetabular ring 41 . 

The cross section of the shock-absorbing insert 
42 is chosen in such a way that after assemcly and 
locking together of the acetabular cup 43 and the 
acetabular ring 41, insert 42 is compressed in the 
recess formed by the internal surface of the ring 41 
and the cup 43. The locking means 417 of the 
acetabular ring 41 and the locking means 435 of 
the acetabular cup 43 are designed in such a way 
as to prevent their disconnection and mutual an- 
gular displacement but to permit their moving clos- 
er under load with resulting further compression of 
the shock-absorbing insert 42. 

To insert the acetabular ring 41, the acetabu- 
lum is reamed with properly oriented reamers of 
the size and shape of the ring. It is after this step 
of the primary operation that the anchoring inserts 
44 may be implanted, before placing the acetabular 
ring 41 in its place. 

The anchoring inserts 44 are of cylindrical or 
tapered shape with a threaded external surface and 
have a slot for the driving tool (not shown) at the 
end for screwing all the inserts into holes drilled 

0: Wizeii-Qn or inserts 4-* are sucn as to clear 
the acetacuiar ring V, in its installed position and 
to clear its retaining screws 415. Each insert 44 
has an internally threaded bore filled with remov- 
able plugs -5 cf materia! such as bic compatible 
piastic to prevent ingrowth of tissue. 

The revision stage acetabular components 
shown at Fig. 3 are of a design very similar to the 
acetabular components described above but the 
replacement acetabular ring 50 can be larger in 
outside dimensions to allow for additional reaming 
in the process of revision and may not be threaded 
on the outside. The replacement acetabular ring 50 
has screw holes 501 iocatea so as to coincide with 
holes of the ; nserts 44 and to enaoie screws 51 to 
be threaded nto the inserts. 

The cesign of the acstaouiar part of :ne pros- 
thesis allows for the fixation of the revision stage 
acetabular ccmconents of the crosthesis. similar to 



fixation of the second stage component of the 
femoral part of the prosthesis, by connecting the 
revision stage acetabular components to the an- 
choring inserts implanted at the second stage of 
5 the primary oceraticn and osteomtegrated with the 
bone structure. 

The present invention thus provides a pros- 
thesis which can be used in a two stage implanta- 
tion procedure which will allow osteointegration of 
w at least one element of the first stage implant with 
the adjacent bone structure prior to the completion 
of the totai replacement procedure. A patient can 
resume the activity available prior to the implanta- 
tion of the first stage component while csteointeg- 
15 ration occurs and the second stage of the replace- 
ment procedure can then be performed to produce 
a total replacement which overcomes the disadvan- 
tages of the present prostheses and provides a 
long lasting total joint replacement. For the part(s) 
20 of the prosthesis to be implanted strictly at the 
second stage of the replacement procedure, the 
present invention provides the means, if a revision 
procedure is required, of replacement with revision 
part(s) having the full advantages of two-stage 
25 osteo in teg rated implantation structure. 

As indicated above, the specific description 
has referred primarily to the replacement of hip 
joints. It will be appreciated however that the pros- 
thesis of the present invention can be applied to 
30 other joint replacements where the advantages of 
the two stage replacement procedure described 
above will be obvious to those skilled in the art. 



35 Claims 

1 . A joint prosthesis 'pc'uding two articular 
parts, characterised in that at ieast one of said 

40 component and at ieast one second stage comoc- 
uerit for implantation at a first stage operation ana 
a second stage operation respectively, said first 
stage component or components consisting of a 
surgically tnsertacle structure of aoorcpnate shape 

js and strength to receive eventually at least one 
second stage component thus creating a compos- 
ite with sufficient strength and fixation to the bones 
remaining adjacent the joint replaced by the pros- 
thesis to take the place of the natural elements of 

so the joint being replaced, the first stage component 
or components including connection means de- 
signed to cooperate with connection means of a 
second stage component, the second stage com- 
ponent forming or supporting at least n oart. a 

55 bearing surface of the ;omt prosthesis, and de- 
signed so as to be oisconnectabfe as an nitiai 
stage of a revision procedure. 
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2. A ,c;nt prosthesis as ciairec in c;aim 1 
wherein at east ere secerc srage component : n- 
ciucss a sr.ccfc-scscrcing : rsert .vr;cn is ccm- 
cressed arc ccxec between parts of the saic 
seccne stags ccmpcrert or is compressed ana s 
iccksc cetweer said second stage component arc 

the *:rst stage component to vhich the saic second 
stage component is connected. 

3. A joint prosthesis as claimed in claim 1 cr 
claim 2 wrerein ere articular part consists of a :o 
Ciscret9 second stage ccmconent consisting of at 
least one functicnaf second stage component de- 
signed to perform the anatomical function of the 

part of the joint it is to reciace and at least one 
anchoring second stage component designed for rs 
insertion in such a way as not to effect the normal 
performance of the prosthesis but to cooperate with 
a revision stage component which may replace a 
functional second stage component. 

4. A joint prosthesis as claimed in claim 3 20 
wherein the anchoring second stage component 
induces connection means designed to cooperate 

with connection means of a revision stage compo- 
nent. 

5. A hip joint prosthesis including femoral and 2s 
acetabular articular parts characterised in that the 
femoral part comprises three first stage compo- 
nents for implantation at a first stage operation, 
namely a shaft component for insertion in the med- 
ullary cavity of the femoral shaft, a neck compo- 30 
nent for insertion below the femoral head trans- 
verse to the femoral shaft and shaped to lie within 

a projected tubular surface, and an insert of the 
neck component turnabfe within the neck compo- 
nent so that a support portion thereof lies outside 35 
said projected tubular surface, and a second stage 
component for implantation at a second stage op- 
eration, com on sir. g portions complementing the 
first stage shaft and neck components so as to be 

fu™cr inducing £ ^SaC- tO c^C^idit; V'.iii -ICC" 

racuiar parr. 

6. A hip joint prosthesis as claimed in claim 5 
wherein the acetabular part comprises an acetabu- 
lar metal nng, an acetabular cup forms a of :ow -5 
friction material, and a iccxing means mutually 
locating the ring and cup and preventing their rela- 
tive angular displacement and movement acart 
from one another. 

7. A hio joint orosthesis as claimed in cfaim 5 50 
wherein the acetabular part further includes a 
shock-absorbing insert mace of bio-ccmpatibie re- 
sident material caoable of being locked and com- 
cressea cetween *he acetacuiar ring and the ace- 
tabular cuo and wherein :he locking means allows 55 
movement of the ring ana cup one rcwarc another. 



8. A hip jcirt prosthesis as claimed in any one 
of claims 5 to 7 wherein the acetacuiar part aisc 
comprises a plurality of anchoring inserts each 
having a hcilcw ; nternal portion arc adacted to be 
imbecced into the acetabular bone structure prior 
to insertion of the remaining acetacuiar compo- 
nents. 

9. A methed of tctai hip arthrcclasty charac- 
terised in that the methed includes a first stage 
cceraticn wherein a blind hole wnich is directed 
supero-rnediaily towards the femoral head and en- 
ters the femoral neck within the medulla of the 
neck is bored in the lateral cortex below the origin 
of the greater trochanter immediately superior to 
the inferior cortical bone of the neck and a second 
blind hole directed downwards to coincide with the 
central line of the medullary cavity of the superior 
part of the femoral shaft is borea from the superior 
aspect of the femur next to the top of the greater 
trochanter, a first stage shaft prosthetic component 
of substantially tubular form is inserted through the 
downward borehole for a predetermined distance 
into the femoral shaft below the level of the neck of 
the femur and secured in the shaft, a first stage 
neck prosthetic component shaped to lie within a 
projected tubular surface and having an insert of 
the said neck component confined within the pro- 
jected tubular surface of said neck component is 
inserted and secured into the superior part of the 
femur through the supero-medial borehole, the in- 
sert of the neck component is turned to a maxi- 
mum support position in which ag support portion 
of said insert lies outside the projected tubular 
surface of the first stage neck component, integra- 
tion of bone tissue with the inserted first stage 
components is allowed, and a second stage opera- 
tion is then performed comprising removing the 
femoral head and upper part of the superior neck 
to axcose the first stage neck comoonent and the 
.tool.*;! cry or*v.ty t*~zrCijV Ciuviumy =; /vinccw ,*jr 
•nsemcn or a second stags prosthetic ccmconent 
having a bearing aurioCc? i.o repiace the femorai 
head and including portions complementing the 
first stage shaft and neck components so thai the 
second stage component is suoporraoie oy the first 
stage components, and inserting the second stage 
component to its supported position. 

10. A method of total hip arthroplasty charac- 
terised in that the method includes a first stage 
operation wherein a blind hole which is directed 
supero-medially towards the femoral head and en- 
ters the femorai necK within the meduila of the 
neck ; s bored from the superior aspect of the 
■"emur next to the top of :he greater Trochanter, a 
f irst stage neck prosthetic comoonent shaoed :o lie 
within a projected :uouiar surface ana having an 
insert of the said necK comoonent confined .vithin 
:he projected tuouiar surface of said necK comoo- 
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nent is inserted and secured into the superior part 
cf the f emur through the said hc:e. the insert of the 
neck ccmpcnent Is turned to a maximum supccrt 
position in which a support portion of saic insert 
lies outside the projected tubular surface of the first 5 
stage neck ccmpcnent, integration of bene tissue 
with the inserted first stage component is allowed, 
and a second stage operation is then performed 
comprising removing the femoral head and upper 
part cf the superior neck, boring a blind hole down- 10 
wards along the central line of the medullary cavity 
of the superior part of the femoral shaft, inserting a 
first stage shaft prosthetic component of substan- 
tially tubular form through the downward borehole 
for a* predetermined distance into the femoral shaft is 
below the level of the neck of the femur and 
securing said first stage shaft component in the 
shaft, and inserting to its supported position a 
second stage prosthetic component having a bear- 
ing surface to replace the femoral head and includ- 20 
ing including portions complementing the first 
stage shaft and neck components so that the sec- 
ond stage component is supportable by the first 
stage components. 
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